Introduction
The financial markets seasonality is among the subjects largely approached in the specialized literature. Especially for the stock markets there were studied different forms of seasonality: quarterly, monthly, weekly, daily a.s.o. (for example Wachtel 1942 , Officer 1975 , Rozeff and Kiney 1976 , Gultken and Gultken 1983 , Agrawal and Tandor 1994 , Schwert 2001 . From the financial decisions perspective it is important not only the seasonality of price levels but also the seasonality of prices volatility (Tang 1998) .
In many aspects the exchange rates behavior is similar to the prices of other financial assets, their evolutions reflecting the market expectations (Frenkel 1981) . However, there are some circumstances that differentiate the exchange rates seasonality. Along with expectations other factors, such as the central bank interventions or the external transactions could influence decisively the prices of the foreign currency.
The Romanian foreign exchange market evolution in the last two decades could be split in two stages:
-a transition stage, between 1991 and 1998; -a consolidation stage, between 1999 and 2009 . During the first stage, in the context of transition to the market economy, the Romanian foreign exchange market experienced some substantial transformation. After the communist regime collapse in December 1989 the Romanian authorities implemented transition reforms, which included the foreign exchange market liberalization. However, this process was quite slow and many restrictions, especially the ones for the foreign capitals, lasted for a long time.
In most of the 1990s in Romania there was a serious macroeconomic instability with a severe decline of the industrial production, significant deficits of the trade balance and a high inflation. Financing the trade balance deficits was very difficult in the absence of the foreign investment and since borrowing in foreign currencies was not easy. In these circumstances, after the significant decrease of the foreign reserve, the national currency (ROL) devaluation was unavoidable ( Figure  1 ). However, in order not to aggravate the monetary instability, the National Bank of Romania (NBR) tried to obtain d a slow and controlled depreciation. In these years the trust in the national currency was quite low, so in many transactions the dollar and other foreign currencies were pre-2 ferred. Such currencies were bought on the black market at higher prices than the official exchange rates. The intervention in the exchange rates evolution was subordinated to the price control applied by the Government. Most of the prices with major impact on population were related to the exchanges rates, so the authorities tried to avoid abrupt depreciations. However, especially in some winter months, when the imports of oil and gas substantially led to the foreign reserves decrease, NBR had to allow significant devaluation. These events led to some expectations about significant depreciations during the cold seasons. The high inflation contributed, by deteriorating of national currency purchasing power, to the devaluation from this period of time.
The consolidation stage of the Romanian foreign exchange market coincided with the recovery of the national economy. The new European currency, euro, replaced, step by step, the US dollar in many transactions and NBR added the evolution of ROL / EUR exchange rate to its main targets. In the first years some restrictions for the foreign capitals were eliminated and the other could be easily avoided. In these circumstances, the speculative operations with foreign capitals began to play a major role. The privatization process was accelerated and most of the prices were liberalized. Since the inflationary pressure was attenuated, NBR allowed a substantial devaluation in the first years. In 2005 NBR officially adopted the inflation targeting regime for its monetary policy and it liberalized the foreign capital inflows. It was announced the intention of a lower intervention of NBR on the foreign exchange market, a measure with potential significant impact on the volatility of the exchange rates. In the next years the foreign direct investment, the remittances of the Romanian workers from abroad and the real interest rates high level contributed to the appreciation of the national currency. However, between 2008 and 2009, in the financial crisis context, the national currency depreciated again (Figure 2 ).
In this article we investigate the monthly effects exhibited by the foreign exchange market during the two stages. We also try to identify the presence of the exchange rates volatility monthly seasonality before and after the adoption of the inflation targeting regime and the liberalization of The rest of the paper is organized as follows. In the second part we describe the data and the methodology used in our analysis. In the third part we present the empirical results and in the fourth part we conclude.
Data and Methodology
We employ average monthly values of ROL / USD and ROL / EUR provided by NBR. For the ROL / USD exchange rate we used data from January 1991 to September 2009. For the ROL / EUR exchange rate the data are from January 1999.
For both series of time we calculated the monthly returns as it follows: R t = 100 * [ln (S t ) -ln (S t-1 )]
(1) where S t and S t-1 are average exchange rates in the months t and t-1, respectively.
We use two variables to express the returns of the two time series: -RUSD as the returns for ROL / USD monthly exchange rates; -REUR as the returns for ROL / EUR monthly exchange rates.
We estimate the volatilities of the two exchange rates by monthly coefficients of variation: -CVUSD -monthly coefficient of variation for ROL / USD exchange rates from January 1998 to September 2009; -CVEUR -monthly coefficient of variation for ROL / EUR exchange rates from January 1999 to September 2009.
We also define for every month of a year a dummy variable which takes the value of one in the respective month and value of zero otherwise.
In order to capture the changes in the seasonality of the returns induced by the economic recovery and the foreign capital inflows we split the sample of ROL/USD monthly values in two periods of time: one from January 1991 to December 1997 and the other from January 1998 to September 2009 . Also, we analyze the seasonality of the exchange rates volatilities for two periods of time: before and after liberalization of foreign capital inflows.
The stationarity of the time series will be investigated by the Augmented Dickey -Fuller tests. In case of a variable is proved to be not stationary in level we will use in the further analysis its first differences.
We estimate the seasonalities of the time series by performing regressions in which the dummy variables are included. We use two types of models: a simple one and an autoregressive one.
The simple model has the equation:
where d it is a monthly dummy variable taking the value one for the month I and zero otherwise. An a i coefficient could be interpreted as the average returns in the month i.
The autoregressive model has the form:
We determine the coefficients of the two equations by the OLS technique.
Empirical Results

Stationarity of the variables
In the Table 1 there are presented the results of ADF Tests for RUSD and REUR. It indicates that both variables are stationary in level. Note: The number of the lagged differences was chosen based on Akaike Information Criteria.
The results of ADF tests for CVUSD and CVEUR are presented in the Table 2 . According to them both variables are not stationary in levels but stationary in their first differences. Note: The number of the lagged differences was chosen based on the Akaike Information Criteria.
Monthly effects for the simple model
In the Table 3 there are presented the monthly effects of the ROL / USD exchange rates for the simple model from January 1991 to December 1997. It indicates significant effects in seven months of the year. The monthly effects of ROL / USD exchange rates for the simple model from January 1998 to September 2009 are presented in the Table 4 from which monthly effects in January, June and September result. 
Monthly effects for the autoregressive model
In the Table 6 there are presented the monthly effects of ROL / USD exchange rates obtained in an autoregressive model from January 1991 to December 1997. Significant monthly effects for six months of the year result. The monthly effects of ROL / USD exchange rates derived from an autoregressive model from January 1998 to September 2009 are presented in the Table 7 , indicating significant monthly effects in January, June and September. In the Table 8 there are presented the monthly effects of ROL / EUR exchange rate from January 1999 to September 2009 obtained from an autoregressive model, indicating significant monthly effects in five months of the year. 
Monthly effects in the exchange rates volatility
In the Table 9 there are presented the monthly effects if the first differences of CVUSD, obtained in an autoregressive model from January 1998 to December 2004. The F test indicates the model has a poor adequacy, ignoring that we may identify a significant June effect. In the Table 11 there are presented the monthly effects of the d_CVEUR in an autoregressive model from January 1999 to December 2004, indicating a lack of monthly seasonality. 
Conclusions
In this paper we approached the monthly seasonality exhibited in the last decades by the Romanian foreign exchange market. We began with the investigation of the monthly effects on the exchange rates returns in the transition and the consolidation stages. For the transition stages we found, by simple and autoregressive models, seasonal effect of the ROL/USD exchange rates returns for seven months: January, February, March, June, August, September and October. There are different explanations for these seasonal effects. Quite often, during the winter months January and February, NBR had to allow, because of the increased imports of oil and gas, sharp devaluation of the national currency. In general, in the cold season the justified increase of the prices with major impact for the population was avoided. This measure was postponed for the beginning of spring and it could be considered as responsible for the March effect. In June and August there were also operated quite often increases of some administrated prices. Because July and August are holiday months for the Parliament and for many members of the Government, many important economic and political decisions were postponed for the next months, generating significant changes in the exchange rates returns in September and October.
In the consolidation stage we found some changes in the seasonality of the foreign exchange market. There are significant differences between ROL/USD and ROL/EUR and between the simple and the autoregressive model. In this period of time the US dollar was replaced by euro as the main instrument for savings and transactions. For all the models we obtained a significant September effect explained by the July and August holidays of the decision factors. For some models we found monthly effect in January, February and March, which could be connected with the circumstances of the cold season.
We did not identify many changes in the exchange rates monthly volatilities after the foreign capital inflows liberalization and the inflation targeting adoption, except a May effect for the ROL / EUR exchange rate. This situation could be explained by the facts that massive foreign capital yet occurred before the liberalization and NBR still has significant interventions on the foreign exchange market.
